Aim Minimally invasive transanal total mesorectal excision (TaTME) is a new approach for treating rectal cancer. 'Spin' can be defined as 'reporting strategies to highlight that the experimental treatment is beneficial' despite limitations in study design. The aim of this study was to assess spin within publications about TaTME. EMBASE and MEDLINE (2009-2017) were searched for publications assessing TaTME in rectal cancer. All papers published between 2009 and 2017 were eligible for inclusion. Study titles and abstracts were assessed for evidence of spin, as previously defined.
Introduction
Spin has been defined as 'specific reporting that could distort the interpretation of results and mislead readers' [1] . We have previously reported the risk of 'spin' in laparoscopic lower gastrointestinal surgery [2] and in robotic rectal surgery [3] . In both of these studies, the rates of spin were quite high (66% and over 80%, respectively). Of particular concern were the high rates of concluding that new techniques were safe with little supporting evidence.
The standard surgical approach to rectal cancer involves a dissection along the embryological planes to allow for a complete resection of the rectum and mesorectal lymph node package, often referred to as a total mesorectal excision (TME) [4] . This has been associated with improved outcomes of local recurrence [5] and overall survival [6] . In spite of this, the distal rectum has been shown to be the most difficult component of the dissection due to problems with visualization and the width of the distal pelvis. Transanal total mesorectal excisions (TaTME) is a new minimally invasive approach for the surgical management of rectal cancer, with proposed oncological advantages in visualizing the distal mesorectum and benefits in nerve identification. Early adopters of the technique have emphasized its potential benefits, especially in male patients, the obese and those with a narrow pelvis, while stressing the significant learning curve associated with the new bottom-up approach to the total mesorectal dissection [7, 8] .
The aim of this study is to assess the frequency and nature of spin in studies assessing the TaTME procedure. We were particularly interested in how studies assessed safety and whether spin within this domain was prevalent. Our hypothesis is that, given the novel nature of TaTME publications, there may be at high risk of spin given the current appeal to its novelty and possible improved outcomes. Publications by early adopters may also be at increased risks of spin, given an inherent bias in favour of the procedure.
Method Inclusion criteria
We included studies that assessed the use of TaTME for patients with rectal cancer. We included randomized controlled trials, observational studies (including casecontrol, cohort and case series), meta-analyses and systematic reviews. Single case studies or studies describing the surgical technique without assessing outcomes were excluded. Studies that assessed teaching methods, surgeon training or programme development were also excluded.
Search strategy
MEDLINE and EMBASE were searched for applicable studies. Mesh terms included: 'total mesorectal excision', 'minimally invasive surgery', 'rectum carcinoma', 'rectal cancer' and 'transanal endoscopic microsurgery'. In addition, keyword search of the following terms was completed: 'transanal total mesorectal excision', 'TaTME', 'TAMIS' and 'transanal minimally invasive surgery'. Given the known seminal paper published by Sylla et al. in 2011 [9] which first described the procedure, search results were limited to those published between 2009 and 2017. The date of search was 5 January 2018. We did not limit the search on the basis of language.
Study eligibility
Title and abstract screening was completed in duplicate for identified studies (SP, LZ). Discrepancies were resolved through a third party.
Definition of spin
Spin was defined as 'use of specific reporting strategies, from whatever motive, to highlight that the experimental treatment is beneficial, despite a statistically non-significant difference for the primary outcome, or to distract the reader from statistically non-significant results' [1] . The study title and abstract were assessed.
The outcomes of the study were focused on the following types of spin: (1) focusing on statistically significant differences in outcomes while ignoring nonsignificant outcomes; (2) reporting nonsignificant differences in outcomes as equivalence or noninferiority; (3) reporting a case series as if it were a comparison study; (4) claiming an advantage for the technique without evidence (i.e. outcome was not assessed).
The study conclusions were assessed for the following: (1) acknowledging the limitation of the study; (2) recommendations for the routine use of TaTME without supporting evidence; (3) recommendations for further studies; (4) claiming safety of TaTME without a priori definition of safety. For the purposes of analysis we classified recommendations for routine use and claiming safety as strategies of spin, while acknowledging limitations and recommending further studies were included for descriptive purposes alone. Studies were assessed for spin in duplicate. Discrepancies were discussed and resolved through the use of a third party.
Risk factors for spin
Several potential risk factors for the presence of spin were explored. These included publication year, study design and declared conflict of interests. These factors were abstracted in duplicate.
Statistical analysis
All statistical analyses were completed using STATA 12.0 (Statacorp, College Station, Texas, USA). A j statistic was calculated for agreement between authors abstracting the presence of spin. Univariate analysis was undertaken to assess for association with the presence and types of spin. Significance testing was completed using the Pearson chi-square test.
Results
A total of 1202 records were identified through a MEDLINE and EMBASE search. After title screening, 106 articles were selected for abstract screening. Of these, 73 met our inclusion criteria (Fig. 1 ). Studies were published between 2012 and 2017, with most being published from 2015 to 2017. The majority of included studies were case series (n = 48, 66%). Only one randomized controlled trial was identified. Studies included between 3 and 794 patients, with the median number being 34 (IQR 12-102). Of the included studies, 65 (89%) had a declaration statement. Of these, 12 (16%) declared a conflict of interest (Table 1) .
Of all assessed studies, 55 (75%) had at least one element of spin present within the title or study abstract ( Table 2) .
Four of the studies had spin within the title (5%). Examples includes the following: describing TaTME as 'the future of rectal cancer surgery' in the form of a question; stating that TaTME makes laparoscopic resection easier; asking if 'anatomy is better preserved?'; implying that TaTME is reproducible and adequate. Three of these studies were case series with no comparison group, while one was a systematic review that included case series and did not attempt any statistical assessment of outcomes between TaTME and alternative approaches.
For within-abstract study results, of the 24 studies with comparison groups 6 (25%) focused on statistically significant results only while 10 (42%) reported nonsignificance as equivalence or noninferiority. Examples of focusing on statistically significant results only include: reporting one pathological characteristic in isolation (i.e. TME quality, with no comment on margin status); describing isolated perioperative outcomes (i.e. operative time only); emphasizing length of stay with disregard for other complications. These studies were systematic reviews or large cohort studies in which a number of differences were explored, but only statistically significant results were emphasized. Other types of spin within the abstract results occurred in five studies (7%). Examples included: describing pathological outcomes as adequate without reporting the values; describing differences as significant while significance testing showed no evidence of a difference.
Thirty-five (48%) studies had some form of spin within the abstract discussion. Seven case series (14% of case series) discussed the results as if the study had a comparison group. Examples include: reporting preserved continence, bowel function, quality of life or urological function; reporting good short-term morbidity and oncological outcomes; reporting good pathological outcomes despite the lack of a comparison group. The advantages of TaTME, without support from study results, were reported in 24 studies (33%). Examples include: claiming cost-effectiveness without assessment of the costs; describing the ability to overcome limitations of laparoscopic surgery without comparing TaTME with laparoscopic surgery directly; claiming no adverse functional outcome with a small sample size and limited follow-up; describing the ease of use in Of the assessed studies, eight (11%) recommended the routine use of TaTME without an a priori criterion for making this conclusion. Forty-one studies (56%) concluded that TaTME was safe without support from the results. These studies did not have an a priori definition of what constituted safety or how this would be assessed. Alarmingly, 30 of 49 (61%) case series claimed safety of TaTME without a comparison group.
The potential predictors of spin were assessed, as seen in Table 3 . We found that there were no associations between the presence of spin and study design (P = 0.60), publication year (P = 0.61), number of included patients (P = 0.85) or declared conflict of interest (P = 0.43).
Discussion
Despite the development of reporting guidelines in the literature for various study types [10] , spin has been demonstrated to be prevalent in the scientific literature, with the highest rates observed in clinical trials [11] . Our study is the first to assess the prevalence and type of spin in reports of TaTME. We identified 73 candidate manuscripts out of an initial 1202 publications reviewed and found that 75% of the studies had evidence of spin in at least one of the assessed domains. When assessing all studies, we found that 56% concluded that the technique was safe without any form of adequate assessment and 11% recommended the routine use of TaTME without support from study results. Interestingly, some studies (three case series and one systematic review) were published in which definitive statements regarding the benefits of TaTME were implied within the title of the paper, which is similar in frequency to that found in prior publications [12] .
Spin represents a form of publication bias and selective reporting of outcomes wherein the authors are able to control the message of the manuscript in a way that is not substantiated by the methodology or the results. With the introduction of any new procedure in medicine there is a well-understood need for a systematic and peer-reviewed critique of the procedure, as well as its short-and long-term outcomes. TaTME was introduced in 2013 and has been increasingly performed by surgeons around the world [13] . Given the fact that TaTME was only introduced relatively recently, there are understandably few randomized and comparative trials that have been published, with two-thirds of published studies being case series. Confidence in the findings from these studies is limited given the lack of an available comparison group, as well as their often retrospective design. Despite these limitations, 61% of included case series claimed safety of the TaTME procedure. Most initial publications assessing a new surgical procedure, such as TaTME, are likely to be written by leaders, innovators and mentors in the field. The study results from these publications may not be generalizable to typical surgeons. In addition, readers may place a lot of faith in the opinion and recommendations of leaders within the field. When assessing studies with comparative groups, 42% of publications reported nonsignificant results as noninferior or equivalent. This is much higher than in the seminal review published by Boutron and colleagues (13.9%) [1] , but similar to our finding in laparoscopy in lower gastrointestinal surgery (43%) [2] and robotic rectal surgery (29%) [3] . Claiming noninferiority or equivalence requires adequate study design and analysis [14] . Designs of noninferiority or equivalence studies rely on an a priori margin or range of the difference in treatment effect; nonsignificance of the results mean they are insufficient to allow such a conclusion to be made. The statements may come from a lack of knowledge of the methodological nomenclature by the authors, but this should be detected by editorial boards during the peer review process.
Similarly, we found high rates of claiming the safety of TaTME without supporting methodology or results (56%). These claims were made despite many studies not having a comparison group or an a priori definition of safety.
We found similar rates of spin within TaTME publications to those we found in our previous works on laparoscopic [2] and robotic [3] surgery. Spin was present in 75% of TaTME publications compared with 66% of laparoscopic studies and 82% of robotic studies. Despite a much more limited experience with TaTME compared with either robotic or laparoscopic surgery, similar rates of spin were detected.
Abstract discussions and conclusions are often considered to be the most important sections of a manuscript as they provide a summary of the results and an associated interpretation [15] . In our series, 48% of studies had some element of spin in these sections for varying reasons. This is similar to the finding in the publication by Boutron and colleagues [1] where 58% of studies were found to have evidence of spin in the abstract conclusion, but higher than in a report of the prevalence of spin in high-impact surgical journals (14%) [12] . In a well-designed randomized assessment of the impact of spin, Boutron and colleagues demonstrated an increase in the likelihood of misperceiving an intervention as beneficial with a nonsignificant primary outcome when spin was present in the abstract conclusion [16] . Physicians can thus be influenced by the message provided, especially those with limited training in evidence-based medicine and methodology [17] . Although this effect might be lower in higher-impact journals [12] , it is not uncommon for stronger statements of support to be provided in the abstract conclusion compared with the main text [18] . Avoiding misleading statements is important to ensure a fair, balanced and cautious description of the results provided to the readership in the context of the utilized study methodology.
Interestingly, the routine use of TaTME was recommended by 11% of assessed publications. This is similar to, although slightly less than, the 22% found in the study by Arunachalam et al. in higher-impact surgical journals [12] . On the contrary, we have seen a number of publications in the published literature from surgeons emphasizing the need for a careful, algorithmic and proctored approach to the introduction of TaTME into one's surgical practice, including training pathways and methods of self-evaluation and assessment [19] [20] [21] . This technique represents a new approach to rectal surgery with less familiar planes and a different procedural morbidity profile [22] . This may explain the lower rate of routine recommendations in the published literature.
One of the limitations of our study is that our interpretation of the authors' conclusions was subjective. To mitigate this potential concern, all definitions were established a priori and abstracts were assessed in duplicate to ensure the consistency of assessments. It is difficult to compare our findings directly with both our previously published findings and others in the literature, mainly due to the difference in the definition of spin given the nature of our included studies. There was only one randomized trial, with the majority of publications being case series and comparative trials with smaller sample sizes. Furthermore, we limited our assessment of the published literature to the abstracts. This can be considered a limitation; however, one of our main concerns is the presence of selective or misrepresentative reporting in abstracts. These sections represent the most easily accessed and available sections of an article [23] , especially to the surgical community given the time constraints of surgical practice.
We also acknowledge that randomized trial designs are difficult to perform in surgery, let alone when a new procedure is being investigated. The Color III trial has been proposed to investigate the outcomes of TaTME relative to laparoscopic rectal surgery [24] . Unfortunately, this and other randomized trials will require long periods of accrual and assessment for oncological outcomes; in the interim, the current methodology in the published literature is unlikely to change until this procedure becomes more widely performed.
Conclusions
Reports of early experiences, procedural outcomes and technical considerations are crucial to inform surgeons practising TaTME or considering the introduction of this technique. We have described a high rate of spin in the published literature on TaTME. Claims of safety of the procedure without a comparative group of patients as well as implications of noninferiority and equivalence given the methodological limitations were prevalent in the identified manuscripts. Furthermore, recommendations for routine use given the individual study limitations were observed. Given the novel nature of this procedure, as well as the reasonably high risk of morbidity with earlier experiences, it is important to ensure that the surgeons practising this procedure are reporting this technique according to reporting guidelines with an acknowledgement of the associated study limitations. Readers of the surgical literature should take care not to be influenced by methodologically unsupported statements. Furthermore, peer reviewers and editors of surgical journals should ensure that the appropriate methodological language and reporting is used in these reports.
